Purpose Prior text analysis of R01 critiques suggested that female applicants may be disadvantaged in National Institutes of Health (NIH) peer review, particularly for renewals. NIH altered its review format in 2009. The authors examined R01 critiques and scoring in the new format for differences due to principal investigator (PI) sex.
Despite the near gender parity seen in early career stages in academic medicine since the 1990s, women remain underrepresented in advanced ranks and leadership. 1 Obtaining and renewing R01 grant funding from the National Institutes of Health (NIH) is important for leadership attainment. 2 Although male and female applicants have similar success rates for new (Type 1) R01s, [3] [4] [5] [6] female investigators have lower success rates than their male counterparts for R01 renewals (Type 2), with no appreciable change for the past 15 years in the average yearly difference of five percentage points ( Figure 1) . 3, 4, 6, 7 Disparities in R01 renewal success rates likely contribute to the premature departure of many female physicians and scientists from research careers, precluding their ascent to top leadership in academic medicine. These data raise the possibility that gender bias may operate in NIH peer review.
The NIH uses a two-phased system of peer review to evaluate the merit of research proposals. 8 In the first phase, reviewers assign scores and write critiques to evaluate each application. 8 Applications with priority scores in the top half are later discussed and rescored at review meetings before being sent on to the second stage of review, where NIH staff and advisory councils for each institute and center (IC) make recommendations to IC directors for funding decisions. 8 Extensive research documents women's disadvantage in review processes for hiring, promotion, performance, and receipt of awards in fields that have historically been dominated by men, such as science. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] Such evaluation bias arises from gender stereotypes that characterize women without the "agentic" traits (e.g., independence, logic) associated with ability in male-typed fields, and can lead to the implicit assumption that women are less competent than men in those fields. 10, 14, 29, 30 Experiments show that this assumption can cause reviewers to hold women to higher performance standards than men by requiring more proof of their ability to confirm their competence. 10, 14, 29, 30 Such bias in judgment is often unconscious, unintentional, 31, 32 and demonstrated by both male and female evaluators equally. 31, 33 Our previous work suggests that text analysis of grant critiques may be useful for identifying potential gender bias in peer review. 16 In a sample of R01 application critiques and scores from 2008, we found that greater praise and fewer negative evaluation words did not translate into better priority scores or funding outcomes for female principal investigators (PIs). 16 The greatest differences occurred for female and male PIs of Type 2 R01s, where critiques for female PIs' applications also showed significantly more words about ability and competence. These findings are consistent with research on gender bias in evaluative judgment and suggest that
Method
The authors analyzed 739 critiques-268 from 88 unfunded and 471 from 153 funded applications for grants awarded to 125 PIs (76 males, 49 females) at the University of Wisconsin-Madison between 2010 and 2014. The authors used seven word categories for text analysis: ability, achievement, agentic, negative evaluation, positive evaluation, research, and standout adjectives. The authors used regression models to compare priority and criteria scores, and results from text analysis for differences due to PI sex and whether the application was for a new (Type 1) or renewal (Type 2) R01.
Results
Approach scores predicted priority scores for all PIs' applications (P < .001), but scores and critiques differed significantly for male and female PIs' Type 2 applications. Reviewers assigned significantly worse priority, approach, and significance scores to female than male PIs' Type 2 applications, despite using standout adjectives (e.g., "outstanding," "excellent") and making references to ability in more critiques (P < .05 for all comparisons).
Conclusions
The authors' analyses suggest that subtle gender bias may continue to operate in the post-2009 NIH review format in ways that could lead reviewers to implicitly hold male and female applicants to different standards of evaluation, particularly for R01 renewals.
NIH peer reviewers could implicitly hold male and female PIs to lower and higher standards, respectively, particularly for R01 renewals.
In 2009, the NIH altered its review process by changing the scoring scale from five points to nine points (where 1 is the best and 9 is the worst score); introducing the use of separate "criterion scores" to assess the approach, significance, innovation, investigator(s), and environment in addition to the priority score; and replacing the narrative critique with a bullet-point format that outlines strengths and weaknesses to justify scores for each criterion section. 8, 34, 35 In the current study we analyzed priority and criteria scores and reviewers' critiques derived from a sample of applications spanning fiscal years 2010 to 2014 for differences due to the sex of the applicant (M vs. F), and the type of application (new project/Type 1 vs. renewal/Type 2). 3, 6 We hypothesized that application priority and criteria scores, and categories of words in critiques, would differ in ways that suggest the use of different evaluative standards for male and female PIs, particularly when they apply for R01 renewals.
Method

Data collection
We queried the NIH's public access database, Research Portfolio Online Reporting Tools, to identify all PIs at the University of Wisconsin-Madison (UW-Madison) who received Type 1 or Type 2 R01 grants funded on the first submission or after revision during fiscal years 2010 through 2014. We sent PIs three e-mail invitations to participate indicating that consent consisted of sending electronic copies of Summary Statements (i.e., the document containing application scores and critiques) from the funded (and, when applicable, unfunded) submission(s) of their eligible awards. Consent text explained that participation was voluntary and that PIs could withdraw from the study at any time. 
Participation
Characteristics of analytic sample
We excluded data from grants funded after revision when the first set of reviews was in the NIH's old format (8/ 
Database development
Summary Statements contain applicant and study section (i.e., review group) information, a priority score (if the proposal was discussed), and usually three sets of individual reviewers' critiques and criteria scores. Each criterion within a critique is further split into strengths and weaknesses subsections. 8 clinical research as indicated with a human subjects identifier); and scoring information (priority and criteria scores). This program also parsed bulleted text associated with each criterion's strengths and weaknesses subsection. We manually retrieved information on applicant sex, applicant race/ethnicity, and funding outcome which are not contained in Summary Statements and merged it with the program output. We used the methods of Jagsi et al 37 and Kaatz et al 16 to identify applicant sex and race/ethnicity, which involved searching the Internet for pictures, text with descriptions of PIs and their research, and CVs (this provided us pictures and text with pronouns to resolve cases of gender ambiguity; and information to identify country of origin, awards, or memberships to assign race/ ethnicity). 16, 37 Two independent coders (A.F., R.L.) assigned PI sex and race/ ethnicity-disagreements were resolved by the first and last author (A.K., M.C.).
Analytic strategy
Priority and criteria scores. To test our hypothesis that scores would differ significantly by PI sex with the greatest differences for male and female PIs' renewal applications, we transformed all scores to a logarithmic scale, because they were skewed, and submitted them as dependent variables for ordinary least squares (OLS) linear regression with PI sex (M vs. F), application type (Type 1/new vs. Type 2/renewal), and the interaction term between PI sex and application type as predictor variables. Models used standard errors clustered at the applicant level, and adjusted for experience level (new vs. experienced investigator) and funding outcome (unfunded vs. funded). Because of a smaller sample size of priority scores (218; 1/Summary Statement) than criteria scores (680; 2-4 sets/Summary Statement), we included interaction terms between both PI sex and experience level and PI sex and funding outcome only in models predicting criteria scores.
Quantitative text analysis of critiques and subsections. We wrote an R program that matched the Linguistic Inquiry Word Count (2007) program used in our previous study 16, 38 and used it to detect seven categories of words relevant to scientific grant evaluation in each critique and criteria subsection (see Kaatz et al 16 for full lists of words in each category) 16, 18, 22, 24, 38, 39 : ability (e.g., able, skill), 16, 22, 24, 39 achievement (e.g., awards, honors), 16, 38 agentic (e.g., competent, leader), 16, 18, 39 negative evaluation (e.g., unclear, illogical), 16 positive evaluation (e.g., solid, feasible), 16 research (e.g., productivity, grant), 16, 22, 24, 39 and standout adjectives (e.g., exceptional, outstanding). 16, 22, 24, 39 Our program yielded two outcome variables: binary indicators representing whether (= 1) or not (= 0) any word(s) from a category occurred in a critique and subsection; and the percentage of words from each word category in each critique and subsection. These outcomes provided information about whether or not reviewers chose to use a certain category of words; and, if so, to what extent they used words from that category in critiques and subsections. [40] [41] [42] To test our hypothesis that text analysis outcomes would differ significantly by PI sex with the greatest difference for male and female PIs' R01 renewal applications, we submitted the two outcome variables for each critique and subsection as dependent variables to logistic, and OLS regression, respectively [40] [41] [42] ; with PI sex (M vs. F), application type (Type1/new vs. Type 2/ renewal), and the interaction effect between PI sex and application type as predictor variables. Models used standard errors clustered at the applicant level; adjusted for experience level (new vs. experienced investigator), funding outcome (unfunded vs. funded) and interactions between PI sex and experience level, and PI sex and funding outcome; and controlled for priority score (see Supplemental Digital Appendices 1 and 2 at http://links.lww.com/ ACADMED/A369 for coefficients [and standard errors]). Significance levels for all statistical tests were set at the .05 level. We performed statistical analyses using STATA software (release version 14; StataCorp LP, College Station, Texas, 2015).
The UW-Madison institutional review board approved all facets of this study.
Results
Analyses of priority and criteria scores
From 224 of 241 Summary Statements (93%), 218 priority scores and 680 criteria scores were available. Regression models showed significant two-way interactions between applicant sex and application type for priority (b = 0.19, SE = 0.09, P < .05), approach (b = 0.21, SE = 0.10, P < .05), and significance (b = 0.27, SE = 0.10, P < .01) scores (Table 1) . Examination of these effects showed no difference in scores for male and female PIs' Type 1 applications but significantly worse (higher) scores for female than male PIs' Type 2 applications (P < .05 for all comparisons; Figure 2 ).
To examine the association between criteria and priority scores, we regressed priority scores on criteria scores (Table 2) . Approach scores predicted priority scores for all PIs' applications (b = 0.62, SE = 0.06, P < .001), suggesting that having a strong (low) approach score was most important for earning a strong (low) priority score. Analyses within application type showed that the weight of the approach score in predicting the priority score was significantly larger for female than male PIs' Type 2 applications (P < .05; Table 2 ). Only for female PIs' Type 1 applications did significance scores also predict priority scores (b = 0.38, SE = 0.12, P < .01), but there were no scoring disparities for male and female PIs' Type 1 applications.
Quantitative text analysis
Whole critiques. Models showed a main effect of PI sex for positive evaluation words (b = −0.10, SE = 0.04, P < .05) and standout adjectives (b = −0.20, SE = 0.07, P < .01), indicating a significantly higher percentage of words from these categories in critiques of male PIs' applications (Supplemental Digital Appendix 1, http://links.lww.com/ACADMED/ A369). Interaction effects between PI sex and application type for standout adjectives (b = 1.24, SE = 0.50, P < .05) and ability words (b = 1.21, SE = 0.47, P < .05; Supplemental Digital Appendix 2, http://links.lww.com/ACADMED/ A369) showed different patterns in critiques of Type 1 compared with Type 2 applications: Relative to the slight differences in critiques of male and female PIs' Type 1 applications (Figure 3) , markedly more critiques of female than male PIs' Type 2 applications contained words from the ability and standout adjectives categories (Supplemental Digital Appendix 2, http://links.lww.com/ ACADMED/A369).
Criteria subsections.
We explored which subsections contributed to linguistic differences in whole critiques. Results showed that differences originated from the strengths subsections of the approach and significance criteria in critiques of funded applications.
Tests for nonresponse bias
The proportion of male and female PI participants in our sample closely resembles their proportions in our population: Males make up 68% (188/278) of UW-Madison R01 PIs from 2010 to 2014 and 61% (76/125) of participants, and females make up 32% (90/278) of R01 PIs and 39% (49/125) of participants. However, because a slightly higher percentage of female than male PIs participated, we tested for the possibility of nonresponse bias by modeling our data using propensity scores (i.e., the probability of a given PI's participation conditional on observed baseline characteristics), and inverse probability weights with additional auxiliary variables (which penalizes oversampled groups). [43] [44] [45] [46] [47] Results from these models did not substantially differ from our reported findings. Taken together, these analyses provide evidence to suggest that our findings are not attributable to different patterns of participation for male and female PIs.
Discussion
In line with our hypothesis, we identified subtle but significant differences in reviewers' scores and critiques for male and female PIs' R01 applications, with the greatest differences for Type 2 applications. Results point to three major findings.
First, female PIs applying for Type 2 R01s may be disadvantaged in scoring: Results showed worse (higher) priority, approach, and significance scores for female than male PIs' Type 2 applications (Table 1, Figure 2 ). Although approach scores predicted priority scores for both male and female PIs' Type 1 and Type 2 applications (Table 2) , regression weights were highest for female PIs' Type 2 applications. This suggests that receiving an uncompetitive (high) approach score may have been more detrimental for these female PIs than for any other group. All scores were transformed to logarithmic scale to address skew. Priority scores (n = 218) at NIH range from 10 (best) to 90 (worst) and are modeled at the application Summary Statement level-because of sample size restraints, this model did not adjust for interactions between PI sex and experience level and PI sex and funding outcome; criteria scores (n = 680) at NIH range from 1 (best) to 9 (worst) and are modeled at the critique level-these models adjusted for interaction effects between PI sex and experience level, and PI sex and funding outcome; significant negative coefficients for main effects indicate better (i.e., lower) scores for the group coded as 1; significant positive coefficients for main effects indicate better (i.e., lower) scores for the group coded as 0. The positive coefficients for the interaction effects between PI sex and R01 type indicate that female PIs' Type 2 grants were assigned higher (i.e., worse) scores than those of males.
b Difference between groups is significant at the P < .05 level.
c Difference between groups is significant at the P < .01 level.
Next, text analysis results from whole critiques suggest that reviewers may have held male and female PIs of Type 2 applications to different evaluative standards: Markedly more critiques of female than male PIs' Type 2 applications contained words from the standout adjectives and ability categories ( Figure 3 ).
Finally, text analyses of subsections showed that linguistic differences in whole critiques originated in the strengths subsections of the approach and significance criteria for funded applications, which suggests that these criteria may be most important for determining funding outcomes, particularly for renewals.
Findings from our study showing inconsistencies in scoring and critiques for male and female PIs' R01 applications, particularly for renewals, may be reflective of objective differences in the quality of the work applicants proposed. Our findings most strongly align with a large body of work spanning the past 30 years regarding the impact of gender stereotypes on evaluative judgments. This broad array of theoretically grounded experimental and observational studies show that stereotype-based beliefs that women lack the agentic traits (e.g., independence, leadership ability, logic, strength) associated with ability in male-typed domains like science can lead reviewers to doubt women's competence. 9, 10, 14, 15, 19 This type of bias is often unconscious, occurs despite explicitly held egalitarian beliefs, and most directly impacts those with a Abbreviations: NIH indicates National Institutes of Health; PI, primary investigator. a Models adjusted for experience level, funding outcome, and interactions between these variables. NIH priority scores (n = 218) range from 10 (best) to 90 (worst), and criteria scores (n = 680) range from 1 (best) to 9 (worst). Criteria scores were averaged across critiques within an application Summary Statement because priority scores are assigned at the application level, but criteria scores are assigned at the critique level (~3 per application); significant positive coefficients for scores indicate that better (i.e., lower) criteria scores are associated with better (i.e., lower) priority scores.
b Difference between groups is significant at the P < .001 level.
c Difference between groups is significant at the P < .01 level. strong belief in their own objectivity (e.g., scientists). 19, 21, 31, 32, 49 Such bias is most likely to occur when a review is for a high-status position or award (as leadership and mastery are highly agentic), 11, 15, 50 and is tenacious. For example, Kawakami et al 51 found that pro-male bias in leader selection persisted even with counterstereotype training.
Compared with first R01s, renewals are higher-status awards in a male-typed field (science 52 ), and applicants are judged by criteria that align with leadership as they are required to have "an ongoing record of accomplishments that have advanced their field(s)." 48 Taken together, experimental studies would predict that these factors would heighten the salience of an applicant's sex and lead reviewers, however unconsciously and inadvertently, to more easily judge female PIs as less competent than male PIs to lead Type 2 R01s.
Depending on the nature of a review process, and the type of criteria used to evaluate applicants, such stereotypebased gender bias can surface in different ways. 9, 15 For example, experiments in the realm of status characteristics theory by Biernat and Kobrynowicz, 10 Foschi, 14 and Heilman and Haynes 15 have shown that assumptions that women are less competent than men can lead reviewers to hold women to higher ability standards by requiring them to have higher-quality work or more prior achievements. 14, 15, 53 This research would suggest that more laudatory commentary in critiques of female PIs' Type 2 applications in our sample could be evidence that female PIs needed higher-quality applications than male PIs to earn scores in the fundable range. 53 Another possible explanation for our results comes from studies by Glick and Fiske 54, 55 showing that implicit beliefs that women are less competent than men are confounded by perceptions that women are weak and need to be protected from negative experiences. Consequently, reviewers may give women worse numerical ratings, but "soften the blow" with faint praise and positive remarks. Although this could explain worse scores and stronger critiques for female than male PIs' Type 2 applications in our sample, this interpretation is unlikely because so-called "ambivalent sexism" is most likely to occur when raters hold explicit personal beliefs about gender stereotypes, which is increasingly uncommon. [54] [55] [56] More consistent with our findings of worse scores and stronger critiques for female than male PIs' Type 2 applications is a body of research that documents the co-occurrence of more positive linguistic comments and poorer numerical rankings for women than men in male-typed roles. 10, 12, 13, 17, 20, 25, 28, 57, 58 One such study by Biernat et al 57 analyzed performance evaluations for attorneys in the high-status male-typed field of finance law: Women received more praise in written evaluations but worse numerical ratings, which mattered most for promotion to partner. Broadly, this body of research shows a pattern of in-group bias where members of a positively stereotyped in-group (e.g., men, whites) receive favorable ratings on criteria (i.e., scores) that matter most for obtaining tangible rewards (e.g., raises, awards), and members of a negatively stereotyped out-group (e.g., women, ethnic/racial minorities) receive favorable ratings on criteria that matter least (e.g., written commentary, verbal praise). 10, 12, 13, 17, 20, 25, 28, 57, 58 With respect to gender, such bias is most likely to operate when women make up less than 25% of applicants. [59] [60] [61] Although women make up over 25% of applicants for Type 1 R01s, they are under 25% for Type 2 R01s. 3, 6, 7 Taken together, this research would predict that the conditions under which male and female PIs' Type 2 R01s are evaluated could disadvantage female R01 renewal applicants in scoring-which matters most for determining funding outcomes-despite strong critiques, which are less consequential. 9, 10, 14, 15, 22, 24, 58, 62 Linguistic findings from this study closely replicate results from our study of R01 outcomes from applications reviewed at NIH in 2008, which showed significantly higher levels of standout adjectives and greater reference to ability and competence in critiques of female than male PIs' Type 2 applications. 16 In that study, however, we found no scoring disparities, raising the possibility that the new review format may somehow contribute to scoring disparities for male and female R01 renewal applicants. Overall, our current findings suggest that despite the changes implemented in 2009, gender bias may continue to operate in NIH's peer review process to disadvantage female R01 renewal applicants, and that text analysis may be an effective way to probe for this bias. 16 Our study has limitations. The observational design limits any assertion of causality: Even though we attempted to rule out nonresponder bias and selection bias in several ways, it is possible that our findings relate to unidentified differences between male and female PIs apart from applicant sex that could account for the observed differences in scores and critiques. In addition, even though our participants were reviewed by 103 NIH study sections, funded by 21 NIH institutes, and represent 30 departments, they were all faculty at a single institution which may limit the generalizability of our findings to PIs at other institutions. Another possible limitation is that we used only seven word categories and counts of single words. Although extending the analyses to other text analysis procedures or additional word categories might yield different results, the seven word categories we chose were previously validated, 16 and single word counts are an effective and widely used text-analytic technique for detecting evaluator sentiment, particularly in large corpora that cannot be feasibly hand annotated. 63 Another limitation of our study is that data represent only PIs' applications that were either funded as first submissions or as revisions; we do not have outcomes from terminally unfunded applications. The NIH keeps the identity of these applicants confidential, which prevented our access to a full range of R01 applicants to invite to participate in our study. However, our findings of disparities in critiques and scoring for male and female PIs' applications within the fundable range provide compelling evidence for the need to examine critiques and scores for unscored applications, where bias would be very consequential. As a final limitation, the "clinical" meaning of effect sizes that are statistically significant is important to consider. In our study, effect sizes for differences in scores and critiques ranged from ~0.1 to 0.45 (Cohen d). Such effect sizes have proven meaningful in social/behavioral science research. 64, 65 In spite of its limitations, our study has important implications. Women remain underrepresented in high ranks and leadership in academic medicine and biomedical research-positions that depend on strong records of NIH funding.
1,2 If, as our study suggests, stereotype-based gender bias contributes to disparities in reviewers' ratings of male and female PIs' Type 2 applications, the impact could be highly consequential. For example, a simulation study by Martell et al 66 found that slight pro-male bias in performance ratings (e.g., 1%-5%) significantly impacted promotion rates and left female employees underrepresented in high ranks after only a few cycles of evaluation. If disparities in NIH peer reviewers' ratings similarly contribute to the lower R01 renewal award rates observed for female PIs nationally, 7 the magnitude of the effect on women's representation in academic medicine could be equally detrimental. To estimate this impact, we applied award rates from Ley and Hamilton's 3 study to the period between 1998 and 2014 showing lower R01 renewal award rates for female PIs. 7 We estimated that ~2,000 female PIs went without renewal funding and potentially had to close their labs during that time. 3, 7 The Association of American Medical Colleges' (AAMC's) most recent report shows that although women make up just 21% of professors, they are overrepresented (56%) as instructors. 1 These AAMC data show just one of the potential impacts of women's lower R01 success rates: Women fail to advance at equivalent rates to men and are more likely to teach than remain in research careers. Because women are more likely than men to study issues within the realm of women's health, women's attrition from research careers perpetuates health disparities. 21, 67 This loss also limits the pool of research mentors for early career scientists, particularly for women who derive benefit from mentoring in multiple role management that senior women can provide. 21, 67, 68 If future studies with experimental designs or national datasets confirm that gender bias disadvantages female R01 applicants in NIH peer review, bias-reducing interventions 69, 70 may be useful as a part of NIH reviewer training. However, such strategies must be carefully constructed and evaluated. Simply increasing awareness of the ubiquity of stereotype-based bias has been shown experimentally to exacerbate the application of age, gender, and body weight stereotype-based bias. 71 Conversely, either informing participants that the prevalence of stereotype-based bias is low or that most people are trying to overcome the influence of stereotypes on their evaluations of others reduced the application of gender bias compared with no message or the message about the high prevalence of stereotype-based bias. 71 Building on this research, a simple intervention to study might involve randomly including such a message (e.g., "most NIH scientific peer reviewers are working hard to reduce the influence of stereotypes in their evaluation of R01s") in the materials sent to a random sample of R01 reviewers. Analysis of the critique text and scores could be compared for reviewers in the experimental and control groups. Other strategies to reduce the salience of gender in the NIH peer review process might include replacing abstract descriptors that reinforce male stereotypes (e.g., high-risk, independent) with more concrete and less gendervalenced language (e.g., "research with the potential to change the direction of current investigation," "an investigator who has been the PI on a grant proposal or supervised graduate students"). 11, 50, 72 Findings from this study raise the possibility that despite the NIH's alterations to its peer review system in 2009, stereotype-based gender bias may continue to operate in the review process. Because female applicants for R01 renewals may be particularly disadvantaged, future research should target reasons for applicant sex disparities in Type 2 R01 award rates.
Mr. H's reticence was unexpected, but his silence was not. He was a 58-year-old gentleman with laryngeal cancer status post laryngectomy, and I was the intern admitting him for newly diagnosed aspiration pneumonia. He had a pen and clipboard at his bedside but seemed genuinely uninterested in human conversation. In response to my questions, he invariably pointed to "Should be in the chart" or "Don't care," which he had scrawled earlier on his clipboard. He was cordial but never betrayed a trace of emotion, not even when he gestured for me to pause so he could use his tracheostomy suction catheter.
Mr. H's unwillingness to communicate persisted the following day, a behavior I found a bit unsettling but admittedly was a gift to my busy prerounding routine. I agreed with my attending physician's suggestion that long-standing depression-not something that could be reversed as an inpatient-was the most likely cause for his terseness. The following day, I saved Mr. H for last, hoping to zip in and out of his room quickly in time for rounds. But when I went to hand him his clipboard as a formality, I noticed that his pen had gone missing. For something of seemingly little import, I was surprised to see his look of pure panic when I could not find his pen on the floor or in his bed. I reflexively offered him my own pen instead, the four-color contraption I had been using throughout my intern year to organize my thoughts and checkboxes. He appeared intrigued, briefly clicking through all four pen colors while I examined him. After I explained the day's plan, he turned to a new page on his clipboard and clicked the pen to red before asking: "How much for this pen?" Did he really think I would have charged him? I explained that the pen was his to keep, and he thanked me in blue. Our conversation unexpectedly switched to full throttle, and he peppered me with questions interspersed with unpredictable pen clicks between sentences. The pen appeared to have physically energized him, a finding I confirmed when we weaned him off supplemental oxygen that same afternoon. We discharged him the following day with a gastrostomycompatible antibiotic regimen, and I happened to be at the nurses' station as he was leaving. He smiled and wrote out "Thank you for the pen!" in blue on the discharge paperwork that I had typed out earlier. His nurse had already reviewed the paperwork with him, and he had evidently paid careful attention. Normally a boringlooking black-and-white document, his discharge paperwork had been brightly annotated in black, blue, green, and red. Thinking back to Mr. H's case, I wince at his bold request to purchase my pen, but I also wonder what I can learn from our interaction. A laryngectomy is as life-altering as it is lifesaving, and paper provides a poor substitute for the inflection inherent in the human voice. Converting Mr. H's clipboard into a multicolor canvas allowed him to regain some control over his voice's timbre and proved to be the key to successfully connecting with him. I've since realized that it is not just the literally voiceless who stand to benefit from conversational colors. In a broader sense, this connection represents the transition away from invoking only the black and white of imaging results and clinical documentation when talking to patients. Take the patient who instantly brightens when you ask about the loved ones from his get-well cards or smartphone background, or the patient who relishes the opportunity to relay a few pearls about her profession outside of the hospital. The colors we create in those cases are metaphorical, but the silence they eliminate is very real. The pens themselves may be cheap, but the voices they enable are priceless.
